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1 . I NTRODUCT ION

Due to dam safety cons iderat ions and interest shown by the County of
Al l e g a n in res tor ing hydroelectric product ion, the Mi cn i gan Department
of Natura l Resources (MDNR) is confronted with management dec i s i ons
regard ing the Trowbridge, Otsego and Pla i nwe l l Dams on the Ka lamazoo
R i v e r . In the past two years, over twelve studies have been conducted
examin i ng the Kalamazoo River between the Cit ies of Kalamazoo and
A l l e g a n . These studies address a variety of water qual i ty cons ider-
at ion s i n c l ud ing d isso lved oxygen and PCB contaminat ion. These studies
are l i s ted in the reference section of this report. To ass i s t the MDNR
in the eva lua t i on of the various management options concerning the dams,
tn i s report summar i z e s ' t h e results and findings of the referenced re-
port s . New information is a l so presented concern ing the reservoir
hydrau l i c s . The report is broken down into various sect ions which deal
separate ly with h istor ica l background, hydraulic information, PCB con-
t am ina t i on , d i s so lved oxygen concentrations and dam safety issues.
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2. HISTORICAL BACKGROUND

December 1965 Hydropower operations ceased at P la i nwe l l , Otsego
and Trowbridge Dams.

July 26, 1966 Memorandum to Director Ra lph A. McMul l en from MDNR
Lands D iv i s i o n , Water .Resource Commis s ion , and F i sh
Div i s i o n stat ing need to mainta in reservoirs to
protect downstream waters from extens ion of oxygen
demand problems and prevent eros ion of sediments
downstream.

1967 Pla i nwe l l , Otsego and Trowbridge Dams sold to MDNR.

Apr i l 1 970 The gates are ra ised and permanently opened at some
of the dams. It was concluded that this was the
time the impoundments were lowered.

March 1974 Memorandum to Assistant State Attorney General from
W. E. Waycack, Regional Manager, requesting a letter
releasing the United States Marine Corps demolition
group from liabil ity while doing the work to dem-
ol ish dam powerhouses. Bureau of Resource Manage-
ment reiterates water resources staff 's concern that
the dams be retained to serve as sett l ing basins for
waste being carried by the river, and removal would
further degradate the quality of downstream waters.
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November 1979

June 1981

Nat iona l Dam Safety Program Inspect ion Report for
p l a i nwe l l Dam. Otsego and Trowbr idge Dams not
inspected.

Memorandum from Ass i s tant State Attorney Genera l
s tat ing the Department of Natural Resources Commis-
s ion may exchange land for acquis it ion by developers
of the Kalamazoo River Dams.

June 1981 Environmental Enforcement Divis ion anticipates no
water quality problems if the three dams were so ld .
However, there is concern for resuspension and
downstream transport of sediment contaminants if the
dams were removed.

Augus t 1981 Wetland Protect ion Unit of Land Resources Programs
D iv i s i o n noted a significant amount of wetlands that
could be provided by reimpounding the dams.

September 1981

December 1981

Memorandum from Director Howard Tanner directing the
department to retain the property involved and
pursue feasibi l ity of removing the dams.

DNR estimates show removal cost of dams at S3. 6
mi l l i on . Estimated cost to remove accumulated
sediments would be $32.2 mil l ion.
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May 1982

February 1983

Pre l im i na ry permit i s sued on Otsego Dam by FERC.

Meeting between MDNR and Al l e gan County d i s c u s s i n g
restoration of Kalamazoo River Dams.

September 9, 1983 Study proposal presented to MDNR by Al legan County
out l i n ing necessary studies required for the trans-
fer of ownership of the Kalamazoo R ive r Dams.

Decemoer 1983 Prel iminary permit issued on Trowbridge Dam by FERC.

February 17, 1984 Addit ional studies completed by Al leyan County.
Meeting with MDNR to f ina l ize technical d i s cus s ions .
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3. HYDRAUL IC STUDIES OF THE TROWBRIDGE RESERVOIR

The Trowbr idge Dam has the largest reservoir of the three dams owned by
the MDNR. A deta i led topographic map with 1 foot contours was obta ined
by STS from aerial photography taken in October 1983. This topographic
map prov ided the necessary information to conduct a deta i led analys i s of
trie r e s e rvo i r sed iments and reservo ir flooding cond i t ions . Although a
de ta i l ed topographic map was obtained only for the Trowbridge Dam, the
f o l l ow i ng resu l ts can be considered to apply to the Otsego and P la i nwe l l
Dams due to their s im i l a r sp i l lway design.

Figure s 1 through 3 show the historic accumulation of sediments behind
the Troworidge Dam. Figure 1 shows the orig inal r iver bottom and water
dep th s beh ind the Trowbridge Dam at the time of construction around
1900 . When the hydroelectric plant was retired in 1965, a large amount
of sediment had accumulated to the si l l elevation of the dam as shown in
Figure 2. In 1970, the MDNR "locked open" the dam flood gates al lowing
tne reservoir to dra in result ing in the present profi le is snown in
Figure 3.

As shown in Figure 3, the Kalamazoo River has not returned to its
original state. When the dam gates were opened, the river canal scoured
through the sediments to the sill elevation of the dam, which is approx-
imately 15 feet above the original river bottom at the dam.
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The water surface e l eva t ion beh ind the Trowbr idge Dam is contro l l ed oy
the d i s cnarye character i s t i c s of the Trowbridge Dam sp i l lway . Tne
Trowbridge Dam spi l lway capacity curve is shown in Figure 4. As tne
sp i l lway acts as a restriction to the r iver , the water leve l in the
Trow&ridge reservo ir fluctuates dependent on the r iver flow rate.
F igure s 5 and 6 shows the water surface area behind the Trowbridge Dam
for the normal annual low and high flow per iods, respect ive ly . This
informat ion is based on the average annual minimum and maximum flows
s i n ce 1970 (when the gates were opened) of 523 cfs and 4 , 6 9 3 c f s , based
on tne USGS Fennv i l l e Gage (corrected for drainage area ) . Based on the
sp i l lway capac ity, this trans lates to an average annual water surface
e l eva t i on var iat ion behind the Trowbridge Dam of 659 .2 feet to 6 6 5 . 6
feet U . 5 . G . S . w i th the impounded areas varying between 157 acres and 432
ac r e s , respect ive ly . The former reservoir water surface e l evat ion was
5 5 9 . 4 feet U . S . G . S . witn an area of 558 acres. As sucn, the annual
va r i a t i o n of water surface inundates between 28 to 77% of the former
reservo i r area under current condit ions . Figure 7 snows the water
surface e levat ion behind the Trowbridge Dam for water year 1978. The
water surface variation for this year was approximately 10 feet and on
Ju'ly 1, 1978 , the water surface was at e levat ion 669 .2 which essent ia l ly
f i l l ed the reservoir to the former water surface elevat ion. This water
surface fluctuation is undoubtedly result ing in sediment erosion and
downstream tansport.
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4. PCB CONTAMINAT ION IN SED IMENTS

Numerous sediment sampl ing programs and studies have been conducted for
PCB con tam ina t i on determinat ion (References 3 , 5 , 6 , 7, 9 ana 1 2 ) .
P C S ' s are present in the sediments throughout the Kalamazoo R i v e r be-
tween Ka lamazoo and Lake Al l egan as shown' on Figure 8. High PCB con-
c en t ra t i on s have been found in Portage Creek, a tr ibutary of the Ka l a -
mazoo R i v e r , with a maximum concentrat ion of 582 ppm. The h ighes t PCB
concentra t ions in the Kalamazoo River have been found near the conflu-
ence of Portage Creek and the Kalamazoo River with concentrat ions as
h ign as 85 ppm. Concentrat ions in the sediments downstream of .\j i imazoo
are in the order of 10 to 20 ppm.

Samp l i n g locat ions and concentrations in the reservoirs of the Trow-
o r i a g e , Otsego and Pla i nwe l l Dams are shown in Figures 9 through 11.
The average PCB concentrations in the Trowbridge, Otsego and Pla inwe l l
r e s e rvo i r s were found to be ;lj£ la, and 14^ ppm, respectively. Core
samp le s showed higher concentrat ions in the deeper sed iments . The ^
samp l i ng program did not detect any "hot spots" of P C B ' s in the reser-
vo i r s . However, in the Trowbridge Dam reservoir, higher concentrations
were found in the river bottom and immediate shoreline compared to the
Yxptttetj ^efiimenxs in 'nigner e'levations. This is probably the result of
the scouring of the river into the lower more highly contaminated sedi-
ments upon the opening of the flood gates in 1970. A-"'"
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F i s h sampl ing to determine PCS concentrat ions has a l s o been conducted
(Refe r en c e 2, 4). Shown in Figure 12 is the resu l t s of the f i s n sam-
p l i n g taken in 1976 and 1981 near P la i nwe l l and in Lake A l l e g a n , S i g -
n i f i cant reductions in the PCS level in the fish has been measured. A
reduction of 9 ppm to 1 ppm was observed in fish near Pla inwel l and from
20 ppm to 6 ppm in Lake Al l egan . An addit ional fish sampl ing study was
conducted in the summer of 1983. The results of th i s study shou ld be
ava i l ab l e in spr ing 1984.
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